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Description

[0001] The invention relates to a method and appara-
tus for analyzing a transmission signal on the basis of an
eye pattern of the transmission signal.
[0002] An eye pattern or eye diagram is a commonly
used diagram type used in measurement devices like
oscilloscopes or network analyzers. An eye diagram can
also be used for simulating digital transmissions systems.
An eye diagram shows a data signal spanning a se-
quence of symbols transmitted in a physical transmission
channel. An eye diagram is a common indicator of the
quality of signals transmitted through a transmission
channel. An oscilloscope generates an eye diagram by
overlaying sweeps of different segments of a long data
stream at a clock rate. When many signal transitions of
a transmission signal are overlaid positive and negative
pulses are superimposed on each other. Overlaying
many bits produces the eye diagram, so-called because
the resulting image looks like the opening of a human eye.
[0003] In a conventional measurement device, the
generated eye diagram or eye pattern can be displayed
on a screen of the measurement device to an engineer.
The engineer can then evaluate a system performance
of the transmission system on the basis of the visualized
eye diagram. A user may print a screenshot of the eye
pattern displayed on the display unit of the measurement
device. With a conventional measurement device, it is
not possible to perform an automatic analysis of the eye
pattern of the measured transmission signal. A user or
engineer can interpret the visualized eye diagram to draw
conclusions concerning the quality of the transmission
channel, however, further processing of the eye diagram
to analyze the transmission signal automatically is not
possible.
[0004] Accordingly, it is an object of the present inven-
tion to provide a measurement device which allows an
automatic analysis of an eye pattern of a transmission
signal.
[0005] This object is achieved according to a first as-
pect of the present invention by a measurement device
comprising the features of claim 1.
[0006] The invention provides according to the first as-
pect a measurement device comprising a measurement
unit adapted to measure a transmission characteristic for
providing an eye pattern ; and
a conversion unit adapted to convert automatically the
eye pattern into a character separated values, CSV, file.
[0007] In a possible embodiment of the measurement
device according to the first aspect of the present inven-
tion, the measurement device comprises a data interface
adapted to export the CSV file provided by said conver-
sion unit and/or to import a CSV file received from another
device.
[0008] In a possible embodiment of the measurement
device according to the first aspect of the present inven-
tion, the CSV file provided by said conversion unit com-
prises

a body containing a histogram representing the eye pat-
tern and
a header containing information about the CSV file and
its body.
[0009] In a possible embodiment of the measurement
device according to the first aspect of the present inven-
tion, the eye pattern provided by said conversion unit
comprises a plurality of superimposed signal traces of a
measured transmission signal or of a simulated or syn-
thesized signal.
[0010] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the measurement device comprises a
display unit adapted to draw the eye pattern on a screen
in a drawing area divided in equally spaced bins of a two-
dimensional histogram.
[0011] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, each bin of said two-dimensional his-
togram is represented by a counter value representing
an occurrence frequency of signal traces of said trans-
mission signal in the respective bin.
[0012] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the body of the CSV file includes coun-
ter values of the two-dimensional histogram.
[0013] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the header and the body of the CSV
file provided by said conversion unit comprises text lines
editable by a text editor.
[0014] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the measurement device further com-
prises a processing unit adapted to process the CSV file
for analyzing the eye pattern.
[0015] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the measurement device comprises a
memory unit adapted to store the CSV file provided by
said conversion unit for further processing by a process-
ing unit of said measurement device and/or for exporting
the CSV file via the data interface of said measurement
device.
[0016] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the processing unit is adapted to com-
pare automatically the CSV file provided by said conver-
sion unit with a CSV file imported by said measurement
device via the data interface of said measurement device
from another device.
[0017] In a further possible embodiment of the meas-
urement device according to the first aspect of the
present invention, the processing unit is adapted to ex-
ecute an application program processing the CSV file of
the measured transmission signal to analyze a transmis-
sion signal and/or to analyze a transmission channel.
[0018] In a further possible embodiment of the meas-
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urement device according to the first aspect of the
present invention, the measurement device comprises a
probe adapted to tap a transmission signal from a phys-
ical transmission channel of a device under test.
[0019] The invention further provides according to a
second aspect a system comprising the features of claim
17.
[0020] The invention provides according to the second
aspect a system comprising at least one measurement
device according to the first aspect of the present inven-
tion adapted to export a CSV file to another device of
said system and/or to import a CSV file from another
device of said system.
[0021] In a possible embodiment of the system accord-
ing to the second aspect of the present invention, the
system comprises an analyzer connected to said meas-
urement device adapted to analyze a transmission char-
acteristic of a transmission signal and/or a transmission
channel by processing an imported CSV file received
from said measurement device.
[0022] In a possible embodiment of the system accord-
ing to the second aspect of the present invention, the
system further comprises a controller adapted to control
an actor depending on the analyzing result provided by
said analyzer to influence a measured transmission sig-
nal and/or a transmission channel.
[0023] The invention further provides according to a
third aspect a method for analyzing a transmission signal
or a transmission channel comprising the features of
claim 21.
[0024] The invention provides according to the third
aspect a method for analyzing a transmission signal or
a transmission channel comprising:

measuring the transmission characteristic to provide
an eye pattern; and
converting the provided eye pattern into a character
separated values, CSV, file for further processing.

[0025] In a possible embodiment of the method accord-
ing to the third aspect of the present invention, the CSV
file comprises a body containing a histogram represent-
ing the eye pattern and
a header containing information about the CSV file and
its body.
[0026] In the following, possible embodiments of the
different aspects of the present invention are described
in more detail with reference to the enclosed figures.

Fig. 1 shows a block diagram of a possible ex-
emplary embodiment of a measurement
device according to the first aspect of the
present invention;

Fig. 2 shows a further block diagram for illustrat-
ing a possible exemplary embodiment of a
measurement device according to the first
aspect of the present invention;

Fig. 3 shows a block diagram of a possible ex-
emplary embodiment of a system accord-
ing to a further aspect of the present inven-
tion;

Fig. 4 shows a diagram of an exemplary eye pat-
tern as employed by a method and appa-
ratus according to the present invention;

Fig. 5 shows a data structure of a simple exem-
plary character separated values, CSV, file
as employed by the method and apparatus
according to the present invention;

Fig. 6 shows a diagram for illustrating a possible
data analysis which can be performed by
a method and apparatus according to the
present invention;

Fig. 7 shows a further diagram for illustrating a
possible data analysis which can be per-
formed by a method and apparatus accord-
ing to the present invention;

Fig. 8 shows a flowchart of a possible exemplary
embodiment of a method for analyzing a
transmission signal according to a further
aspect of the present invention;

Fig. 9 shows a further flowchart for illustrating a
possible exemplary embodiment of a
method for analyzing a transmission signal
according to an aspect of the present in-
vention;

Fig. 10,11 illustrate possible embodiments of a meas-
urement device according to the present
invention;

Fig. 12,13 illustrate the generation of an eye pattern
from signal traces.

[0027] As can be seen in Fig. 1, a measurement device
1 according to the first aspect of the present invention
comprises in the illustrated exemplary embodiment of
Fig. 1 a measurement unit 2 and a conversion unit 3. The
measurement unit 2 of the measurement device 1 can
be adapted to measure a transmission characteristic for
providing an eye pattern EP of a transmission signal or
transmission channel. The measurement unit 2 can be
connected to a probe of the measurement device 1 which
is adapted to tap a transmission signal from a physical
transmission channel of a device under test DUT. The
physical transmission channel can be a signal line or can
comprise electronic components or devices under test
DUT, for example a low pass filter LPF. The transmission
signal can be for instance a serial or digital signal trans-
ported through a physical transmission channel such as
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an electrical or optical signal line. The measurement de-
vice 1 illustrated in Fig. 1 can be in a possible embodiment
an oscilloscope as illustrated in Fig. 10.
[0028] In a further possible embodiment, the measure-
ment device 1 can be implemented by a network analyzer
as illustrated in Fig.11. The transmission signal can be
a simulated or synthesized signal provided by the net-
work analyzer.
[0029] The measurement unit 2 can generate in a pos-
sible embodiment an eye pattern EP of a measured trans-
mission signal by overlaying sweeps of different seg-
ments of the transmission signal which can comprise a
long data stream of bits driven by a master clock. The
transmission signal can comprise a control signal and/or
a data signal. The signal can span along a sequence of
transmitted symbols. An eye pattern EP generated by
the measurement unit 2 can be drawn on a display unit
of the measurement device 1 from left to right by repet-
itively restarting the draw position on a left edge of trigger
points. These trigger points are related to the data rate
of the transmitted data signal. The measurement device
1 can trigger on the symbol transitions or based on a
recovered clock signal. The same region in the drawing
area on the screen of the display unit can be passed
through between zero and an arbitrary number of times.
The drawing area is divided in equally spaced bins. The
resulting data structure is a two-dimensional histogram
which resembles a pixel structure of a digital image. The
eye pattern provided by the measurement unit 2 com-
prises in a possible EP embodiment a plurality of super-
imposed signal traces or curves of a measured or simu-
lated transmission signal. The display unit is adapted to
draw the eye pattern EP on a screen in a drawing area
divided in equally spaced bins of a two-dimensional his-
togram. Each bin of the two-dimensional histogram is
represented in a preferred embodiment by an integer
counter value representing an occurrence frequency of
signal traces of the transmission signal in the respective
bin. Each histogram bin is represented by an integer
counter value containing values from zero up to the larg-
est supported positive value based on the underlying in-
teger data representation. In a possible embodiment, a
color mapping of the generated eye diagram or eye pat-
tern EP can be performed wherein each range of bin
values is assigned to a dedicated color. For instance, the
value zero can be assigned to no color, i.e. a transparent
area, while other values are drawn to the screen of the
display unit using solid colors visible to a user. The user
such as an engineer usually does not want only a visible
picture on the screen of the display unit or a printout of
the eye pattern, but wants to investigate the transmission
signal further by performing additional analyzing steps.
[0030] The measurement device 1 according to the first
aspect of the present invention comprises as illustrated
in Fig. 1 a conversion unit 3 adapted to convert automat-
ically the eye pattern EP provided by said measurement
unit 2 into a character separated values, CSV, file or an-
other ASCII data format. The CSV file comprises in a

preferred embodiment a dots body containing a histo-
gram representing the eye pattern EP and a header con-
taining information or meta data about the CSV itself and
its data body. The data body of the CSV file provided by
the conversion unit 3 comprises fields including the coun-
ter values of the two-dimensional histogram separated
by delimiters such as semicolons. The data structure of
an exemplary symbol CSV file is illustrated in Fig. 5. The
measurement device 1 can comprise a data interface
adapted to export the provided CSV file of a transmission
signal or of a transmission element to an external device
for further processing. The data interface of the meas-
urement device 1 can also be used to import a CSV file
of a transmission signal and/or transmission element re-
ceived from another device, for instance from another
measurement device.
[0031] Fig. 2 shows a block diagram of a possible ex-
emplary embodiment of a measurement device 1 accord-
ing to the first aspect of the present invention. In the il-
lustrated embodiment, the measurement device 1 com-
prises a display unit 4. The display unit 4 is adapted to
draw the eye pattern provided by the measurement unit
2 on a screen in a drawing area divided in equally spaced
bins of a two-dimensional histogram. The CSV file gen-
erated by the conversion unit 3 can be supplied to a data
interface 5 of the measurement device 1 to export the
generated CSV file to an external processing unit for fur-
ther processing of the CSV file. The CSV file provided
by the conversion unit 3 can further be forwarded to an
internal processing unit or processor 6 of the measure-
ment device 1. The processing unit 6 is adapted to proc-
ess the received CSV file for analyzing the measured
transmission signal. In the illustrated embodiment of Fig.
2, the measurement device 1 further comprises an inter-
nal memory unit 7 adapted to store the provided CSV file
of the measured transmission signal for further process-
ing by the processing unit 6 of the measurement device
1 and/or for exporting the stored CSV file via the data
interface 5 of the measurement device 1 to an external
processing unit.
[0032] As illustrated in Fig. 2, the measurement device
1 can be connected by means of a data network 8 to an
analyzer 9. The analyzer 9 can be configured to analyze
the transmission signal by processing at least one im-
ported CSV file of the transmission signal received from
the measurement device 1 through the data network 8.
As also illustrated in Fig. 2, other measurement devices
10, 11 can also be connected to the data network 8. The
measurement devices 10, 11 can be similar in structure
to the measurement device 1 as shown in Figs. 1 or 2.
The measurement devices 1, 10, 11 of the system illus-
trated in Fig. 2 can for instance comprise oscilloscopes
as shown in Fig. 10 and/or network analyzers as shown
in Fig. 11. These measurement devices 1, 10, 11 can be
used to measure the same or different transmission char-
acteristics of transmission signals transported through
the same or different transmission channels. In a possible
embodiment, the measured transmission signal can

5 6 



EP 3 220 550 A1

6

5

10

15

20

25

30

35

40

45

50

55

comprise a reference signal or test signal generated by
a test signal generator. The test signal can be applied to
different measurement devices 1, 10, 11 of the system
as illustrated in Fig. 2 to compare the measurement re-
sults provided by the measurement devices on the basis
of the data contained in the data body of the converted
CSV file of the measured test signal. The comparison of
the measured transmission signals, e.g. test signal or
test pattern, can be performed in a possible embodiment
automatically by an analyzer 9 of the system. The com-
parison between different CSV files can be performed in
a possible alternative embodiment also by a processing
unit 6 integrated in a measurement device 1. The
processing unit 6 of the measurement device 1 is adapted
to compare in a possible implementation automatically
the CSV file of the measured transmission signal provid-
ed by the conversion unit 3 of the measurement device
1 with a CSV file imported by said measurement device
1 through its data interface 5 from another device, in par-
ticular from another measurement device such as meas-
urement devices 10, 11 as illustrated in Fig. 2. In a further
possible embodiment, the processing unit 6 of the meas-
urement device 1 can be configured to execute an appli-
cation program in particular a spreadsheet application
program processing the CSV file of the measured trans-
mission signal and/or transmission channel and/or a CSV
file imported from another device through the data inter-
face 5 for analyzing the transmission signal and/or trans-
mission channel measured by the measurement unit 2
of the measurement device 1 and/or for analyzing a trans-
mission signal or transmission channel measured by a
measurement unit of another measurement device and
transported through the data network 8 via the data in-
terface 5 to the processing unit 6 of the measurement
device 1. The executed spreadsheet application program
can be in a possible implementation an Excel application
program. In a further possible embodiment, the analyzer
9 can comprise a processing unit which is also adapted
to execute a spreadsheet application program process-
ing CSV files received from the same or different meas-
urement devices 1, 10, 11 via the data network 8. In a
further possible embodiment, the measurements per-
formed by the different measurement devices 1, 10, 11
of the system are performed synchronously and can be
triggered by a master clock of the system.
[0033] Fig. 3 shows a further block diagram of a pos-
sible exemplary embodiment of a system according to a
further aspect of the present invention. In the illustrated
embodiment, the system comprises at least one meas-
urement device 1 as illustrated in Figs. 1, 2. The meas-
urement device 1 is adapted to export at least one CSV
file of a transmission signal to the analyzer 9. The ana-
lyzer 9 analyzes the transmission signal by processing
the received imported CSV file of the respective trans-
mission signal. As shown in Fig. 3, the measurement
device 1 can comprise a probe adapted to tap the trans-
mission signal from a physical transmission channel of
a device under test 12 as shown in Fig. 3. The device

under test 12 can be any electronic system comprising
a physical transmission channel transporting a transmis-
sion signal. The transmission signal can be a wired or a
wireless transmission signal. The device under test 12
can be for instance a printed circuit board PCB compris-
ing signal lines connecting different electronic compo-
nents with each other. A probe 14 of the measurement
device 1 can tap a transmission signal from a test point
of a signal line of the printed circuit board 12. The system
as illustrated in Fig. 3 further comprises a controller 13
connected to the analyzer 9. In a possible embodiment,
the controller 13 is adapted to control an actor depending
on the analyzing result provided by the analyzer 9 to in-
fluence the measured transmission signal and/or a com-
ponent of the transmission channel.
[0034] Fig. 4 shows a diagram of an exemplary eye
pattern or eye diagram provided by a measurement unit
2 of the measurement device 1 according to a first aspect
of the present invention. The eye pattern comprises a
plurality of superimposed signal traces of a transmission
signal transported through a physical transmission chan-
nel. The display unit 4 of the measurement device 1 is
adapted to draw the eye pattern as shown in Fig. 4 on a
screen in a drawing area divided in equally spaced bins
of a two-dimensional histogram. The transmission signal
can be a baseband signal. The eye diagram indicates
the quality of the transported transmission signal. The
provided eye pattern can indicate a plurality of different
eye parameters comprising an eye minimum, an eye
maximum, an eye base, an eye top, an eye mean value,
an eye amplitude, an eye height, an eye width, a bit pe-
riod, a rise time, a fall time, a jitter peak-to-peak, a jitter
RMS, a duty cycle distance, a crossing percentage, an
opening factor or a signal-to-noise ratio SNR. A signal
quality of the transmission signal can be analyzed on the
basis of the eye appearance. An open eye pattern cor-
responds to a minimal signal distortion. The distortion of
the signal waveform due to intersymbol interference and
noise appears as closure of the eye pattern. By adjusting
parameters of the investigated system or device under
test 12, the controller 13 can improve the signal quality
of the transmission signal, i.e. opening the eye diagram.
In a possible implementation, the adaption of a signal
parameter of a transmission signal under control of the
controller 13 on the basis of the CSV file of the transmis-
sion signal can be performed in realtime.
[0035] Fig. 5 shows an exemplary simple embodiment
of a CSV data file used by the measurement device and
method according to the present invention. The CSV file
comprises a header containing information about the
CSV file itself and its data body. The header comprises
in the illustrated exemplary embodiment four lines start-
ing with a hash sign. These lines contain basic informa-
tion about the CSV file. In the illustrated embodiment,
the first line indicates the name of the CSV file "Eye Di-
agram Trace". The second line contains the version
number of the file’s format. The third and fourth line define
properties of the x-axis (time) and the y-axis (amplitude)
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The unit for both dimensions is given in brackets (time in
seconds and amplitude in volts). Further, the number of
points in each direction is given. This does facilitate to
write the software code when importing the data of the
CSV file. These values are referred to as row counter
(for the number of points on the y-axis) and column coun-
ter (for the number of points on the x-axis).
[0036] Beside the header, the CSV file further compris-
es a data body. In the illustrated embodiment, the body
starts with one text line describing the time axis (LINE
5). In a possible embodiment, the center of the time axis
is assigned to the time 0 seconds. The left edge of the
data is given by Ts where Ts=1/data_rate representing
the time duration of one symbol in on-off-keying. The
right edge of the data is given by +Ts. The trigger point
of the eye diagram is located by definition at t=-Ts/2.
[0037] Together, these definitions result in the typically
used display where one complete data symbol of the
transmission signal is located in the center of the dia-
gram, and wherein half of a symbol is visible to the left
of the center area, and the other half of the symbol is
visible on the right side.
[0038] Thus, the line describing the x-axis shows val-
ues from -Ts to +Ts. Since the time value for each column
in the two-dimensional histogram is given, also non-
equally spaced histogram bins can be represented.
[0039] In the illustrated example of the CSV file, the
data for the x-axis starts at the second column of the CSV
data structure. The first field in this line is empty since
the first column is used for the following lines to represent
the y-axis typically describing a voltage level of the meas-
ured signal.
[0040] Following the line with the x-axis data, as many
lines as given by the row counter from the header are
following. In the given example, LINE 6, 7, 8 and 9 rep-
resent the four lines for each row in the histogram. Each
of these lines can start with the corresponding value for
the y-axis (voltage level) given as a floating point value.
Further following are the integer counter values for this
row, in total as many as given by the column counter from
the header of the CSV file.
[0041] Similar to the x-axis, each row is described with
a corresponding value on the y-axis giving the freedom
to represent the eye diagram with arbitrarily spaced bins
in the y-direction. The CSV file can be terminated by a
single empty line (LINE 10) as illustrated in Fig. 5.
[0042] The CSV file comprises a data format which can
be imported into an application program in particular a
spreadsheet software program. The data transported in
the CSV file can be postprocessed using formulas of the
spreadsheet application tool. In addition, reducing a
zoom level of the spreadsheet can result in an ASCII-art
style display of the eye diagram. It is possible to export
the eye diagram into a spreadsheet tool by having a cor-
responding mime-type configured into the firmware of
the measurement device 1. In a possible implementation,
a simple drag-and-drop operation using for instance a
mouse or a touchscreen allows to transfer the eye dia-

gram or an eye diagram trace into the spreadsheet ap-
plication program. The CSV file as illustrated in Fig. 5
can also be used for documentation of measurements
for further processing by a software application program,
in particular a spreadsheet application program. The
CSV file can also be used exchanging data between dif-
ferent measurement devices. The ASCII-based text file
format allows to store the data of a single eye diagram
EP of a transmission signal. By reducing the optical dis-
play or view in a matrix or spreadsheet the eye pattern
becomes recognizable as an ASCII graphical represen-
tation so that a further graphical representation such as
a plot becomes redundant. The data body of the CSV file
comprises fields including the counter values of the two-
dimensional histogram separated from each other by de-
limiters such as a comma or a semicolon. These counter
values represent an occurrence frequency of signal trac-
es of the measured transmission signal.
[0043] Fig. 6 shows a schematic diagram for illustrating
a possible data analysis performed using a CSV file of a
transmission signal. In the illustrated embodiment, a sig-
nal transition of the transmission signal is evaluated. In
the given example, time variations of zero crossing are
evaluated. The CSV file allows to analyze this signal pa-
rameter of the transmission signal automatically, for in-
stance by calculating an occurrence frequency as illus-
trated in Fig. 6. A perfect transmission signal would cause
a single peak in the middle as illustrated in the diagram
of Fig. 6. A real transmission signal as measured by the
measurement device 1 leads to a distribution profile as
shown in Fig. 6. The calculated distribution profile can
be further analyzed to investigate the signal parameters
of the transmission signal.
[0044] Fig. 7 shows a further exemplary data analysis
using the CSV file provided by a conversion unit of the
measurement device 1. For a specific time or phase of
the signal, a density structure of the eye diagram EP can
be evaluated automatically providing a distribution as il-
lustrated in Fig. 7.
[0045] Fig. 8 shows a flowchart of a possible exemplary
embodiment of a method for analyzing a transmission
signal according to a further aspect of the present inven-
tion.
[0046] In a first step S1, a transmission characteristic
is measured to provide an eye pattern EP of a transmis-
sion signal and/or a transmission channel.
[0047] In a further step S2, the provided eye pattern
EP is converted automatically into a character separated
values, CSV, file for further processing.
[0048] The generated CSV file provided in step S2 can
comprise a body containing a histogram representing the
eye pattern EP of a transmission signal and/or a trans-
mission channel and a header containing information
about the CSV file and its data body.
[0049] Fig. 9 shows a further exemplary embodiment
of a method for analyzing a transmission signal or trans-
mission channel. In the illustrated embodiment, the gen-
erated CSV file is analyzed automatically in step S3 by
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an executed application program to provide an analyzing
result. The application program can be a spreadsheet
application program such as EXCEL providing a spread-
sheet view comprising cells each including a counter val-
ue. By reducing the optical spreadsheet view the eye
pattern EP itself becomes visible. In a further step S4,
an actor can be controlled depending on the analyzing
result to influence or to adjust a measured transmission
signal or transmission channel.
[0050] The CSV file provided in step S2 can be export-
ed to a spreadsheet application program. The header
and the data body of the CSV file comprises text lines
which can be editable by a text editor. Accordingly, a user
can view directly data transported in the CSV file to in-
vestigate the numbers of hits, e.g. occurrence frequency,
of traces per pixel of the displayed eye pattern. In a further
possible embodiment, the CSV file does not only com-
prise a data body containing a histogram representing
the eye pattern of the transmission signal, but additionally
individual signal traces or signal segments superim-
posed to generate the eye pattern EP. In this embodi-
ment, it is possible to analyze different signal traces within
the eye pattern individually. In a possible embodiment,
the analyzing results can be used in a control loop as
illustrated in Fig. 3 to control a subsystem of a technical
system where transmissions signals are transported
through a physical transmission channel.
[0051] In a further embodiment of the system accord-
ing to the present invention, the analyzing results derived
on the basis of the CSV files can be used to compare
measurement device 1 with each other. For instance, a
trusted measurement device can generate a reference
CSV file of a test signal. The reference CSV file can then
be compared with the CSV files exported by another
measurement device to find differences between the
CSV files. The measurement device 1 can be for instance
a measurement device produced in a manufacturing
process. By comparing a CSV file exported by the pro-
duced measurement device with the reference CSV file
provided by the trusted measurement device, it is possi-
ble to perform a quality control of the produced meas-
urement device. Further, it is possible to calibrate and/or
adjust a parameter of the produced manufacturing device
depending on the analyzing results provided by the an-
alyzer 9 of the system. With the system according to the
present invention, it is possible to exchange CSV files
between different measurement devices and/or analyz-
ers to control and/or adjust parameters of transmission
signals of a device under test 12 and/or a communication
system. The system uses a universal data format allow-
ing automatic analysis of different transmission signals
for control purposes and/or quality control purposes. The
generated CSV file can also be stored in a transportable
data memory such as an USB stick.
The measurement device 1 can be an oscilloscope as
illustrated in Fig. 10. The oscilloscope can for example
measure an input signal S1 (t) and an output signal S2
(t) of a device under test DUT such as a low pass filter

LPF. The oscilloscope can provide an eye pattern EP for
the input signal S1 (t) and/or the output signal S2 (t).
[0052] The measurement device 1 can also be imple-
mented in a network analyzer as illustrated in Fig.11. The
network analyzer measures transmission characteristics
of a transmission channel or transmission elements such
as a low pass filter LPF. The network analyzer can for
instance determine the S-parameters of a device under
test DUT as shown in Fig. 11. On the basis of the deter-
mined transmission characteristics of the DUT the effects
of the DUT on any input signal applied to said DUT can
be calculated to provide an eye pattern EP. The input
signal can be a measured signal, a simulated signal or
a signal read from a memory.
[0053] The eye diagram or eye pattern EP provided by
the measurement unit 2 of the measurement device 1
can consist of multiple traces as illustrated in Fig. 12 or
of a single trace at multiple segments as illustrated in Fig.
13. In the embodiment shown in Fig. 12 the measurement
unit 2 takes several snapshots of the signals and super-
imposes these snapshots. In the embodiment shown in
Fig. 13 the measurement unit 2 takes a long snapshot of
the signal and dissects it into several segments which
are then superimposed to form the eye pattern EP.

Claims

1. A measurement device (1) comprising:

- a measurement unit (2) adapted to measure a
transmission characteristic for providing an eye
pattern (EP) ; and
- a conversion unit (3) adapted to convert auto-
matically the eye pattern (EP) into a character
separated values, CSV, file.

2. The measurement device according to claim 1
wherein the measurement device (1) comprises
a data interface (5) adapted to export the CSV file
provided by said conversion unit (3) and/or to import
a CSV file received from another device.

3. The measurement device according to claim 1 or 2
wherein said CSV file comprises a data body con-
taining a histogram representing the eye pattern (EP)
and
a header containing information about the CSV file
and its body.

4. The measurement device according to any of the
preceding claims 1 to 3 wherein the provided eye
pattern (EP) comprises a plurality of superimposed
signal traces or superimposed signal segments of a
measured or simulated transmission signal.

5. The measurement device according to any of the
preceding claims 1 to 4 wherein the measurement
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device (1) comprises a display unit (4) adapted to
draw the eye pattern (EP) on a screen in a drawing
area divided in equally spaced bins of a two-dimen-
sional histogram.

6. The measurement device according to claim 5
wherein each bin of said two-dimensional histogram
is represented by a counter value representing an
occurrence frequency of signal traces of the meas-
ured transmission signal in the respective bin.

7. The measurement device according to claim 6
wherein the body of the CSV file comprises lines
including the counter values of the two-dimensional
histogram separated by delimiters.

8. The measurement device according to any of the
preceding claims 3 to 7 wherein the header and the
body of the CSV file comprises text lines editable by
a text editor.

9. The measurement device according to any of the
preceding claims 1 to 8 further comprising a process-
ing unit (9) adapted to process the CSV file of the
transmission signal for analyzing the eye pattern
(EP).

10. The measurement device according to any of the
preceding claims 2 to 9 further comprising a memory
unit (7) adapted to store the CSV file of the measured
transmission characteristic provided by said conver-
sion unit (3) for further processing by the processing
unit (6) of said measurement device (1) and/or for
exporting the CSV file of the measured transmission
characteristic via said data interface (5) of said
measurement device (1).

11. The measurement device according to claim 10
wherein said processing unit is adapted to compare
automatically the CSV file of the measured transmis-
sion characteristic provided by said conversion unit
(3) with a CSV file imported by said measurement
device (1) via the data interface (5) of said measure-
ment device (1) from another device.

12. The measurement device according to claim 10 or
11 wherein said processing unit (6) is adapted to
execute an application program processing the CSV
file of said measured transmission characteristic to
analyze a transmission signal and/or a transmission
channel.

13. The measurement device according to claim 12,
wherein the application program is a spreadsheet
application program providing a spreadsheet view
of data within the data body of the CSV file, wherein
the spreadsheet view is reducable to display the eye
pattern (EP).

14. The measurement device according to any of the
preceding claims 1 to 13 further comprising a probe
(14) adapted to tap a transmission signal from a
physical transmission channel of a device under test
(12).

15. A network analyzer comprising a measurement de-
vice (1) according to any of the preceding claims 1
to 13.

16. An oscilloscope comprising a measurement device
(1) according to any of the preceding claims 1 to 14.

17. A system comprising at least one measurement de-
vice (1) according to any of the preceding claims 1
to 14 adapted to export the CSV file of the transmis-
sion characteristic to another device of said system
and/or to import a CSV file from another device of
said system.

18. The system according to claim 17 wherein said sys-
tem comprises an analyzer(9) connected to said at
least one measurement device (1) and adapted to
analyze the transmission characteristic by process-
ing an imported CSV file received from said meas-
urement device (1).

19. The system according to claim 18 wherein said sys-
tem further comprises a controller (13) adapted to
control an actor depending on the analyzing result
provided by the analyzer (9) to influence a measured
transmission signal and/or a transmission channel.

20. The system according to claim 18 or 19 wherein said
analyzer (9) is adapted to compare automatically im-
ported CSV files received from different measure-
ment device (1) of said system measuring the same
or different transmission signals transported through
the same or different transmission channels.

21. A method for analyzing a transmission signal or
transmission channel comprising:

(a) measuring (S1) a transmission characteristic
to provide an eye pattern (EP); and
(b) converting (S2) the provided eye pattern (EP)
into a character separated values, CSV, file for
further processing.

22. The method according to claim 21 wherein the CSV
file comprises
a body containing a histogram representing the eye
pattern and
a header containing information about the CSV file
and its body.
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